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(
   	
 	       	  Φ 
  	   		  	     	  M̂n
!	
"   	  	      #$	 
 %	  & $ $ '()(*'()+*  , 
 -  ., /01 %    	  	 
 
  2           
	  
3 Φ  	 


















 s   $  	    σ̂ 	  # !	 
	 3  ρ̂teljes 	    	 .. !  
  2&
(Φ ⊗ I2)  0. '5*
%  	      '6* 	
   	
 
7	8	  	'9*  	$   
	 9 '8	 		  ,:,* ;8	    
	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• ĤSR    	
  	
	  
• ρ̂   S 
• R̂0   R 	 





#   $  	    	
	#
   	
  $  %%   	 


















































 *	 -./ ! |0〉   % 	 &
  |1〉   				 		 )	 0'
• Γ−l = 2πgl(Ω) |λl(Ω)|
2 fhl (Ω)
• Γ−r = 2πgr(Ω) |λr(Ω)|2 fhr (Ω)
• Δ−l = 
∫ gl(ωl)|λl(ωl)|2fhl (ωl)
Ω−ωl dωl
• Δ−r = 
∫ gr(ωr)|λr(ωr)|2fhr (ωr)
Ω−ωr dωr
• Γ+l = 2πgl(Ω) |λl(Ω)|
2 f el (Ω)
• Γ+r = 2πgr(Ω) |λr(Ω)|2 f er (Ω)




• Δ+r =  
∫ gr(ωr)|λr(ωr)|2fer (ωr)
Ω−ωr dωr 
• Γ± = Γ±l + Γ±r  
• Δ± = Δ±l + Δ±r  
• Ω̄ = Ω + Δ− + Δ+ 
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ρ̇ = − i

(
Ω(ρcb − ρbc) (El − Er)ρbc + Ω(ρcc − ρbb)
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ρ̇bb = −iΩ(ρcb − ρbc),
ρ̇bc = −i (δρbc − Ω(ρbb − ρcc)) ,
ρ̇cb = +i (δρcb + Ω(ρcc − ρbb)) ,
ρ̇cc = −iΩ(ρbc − ρcb).
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ρ̇aa = −Γlρaa + Γrρcc − Γtρaa,
ρ̇bb = −2ΩIm(ρbc) + Γlρaa − Γtρbb,
ρ̇bc = −i
(





ρ̇cc = 2ΩIm(ρbc) − Γrρcc − Γtρcc,
ρ̇dd = −Γlρdd + Γrρff + Γtρaa,
ρ̇ee = −2ΩIm(ρef ) + Γlρdd + Γtρbb,
ρ̇ef = −i
(











ρ̇aa = −Γlρaa + Γrρcc + Γtρdd,
ρ̇bb = −2ΩIm(ρbc) + Γlρaa + Γtρee,
ρ̇bc = −i
(




ρbc + Γtρef ,
ρ̇cc = 2ΩIm(ρbc) − Γrρcc + Γtρff ,
ρ̇dd = −Γlρdd + Γrρff − Γtρdd,
ρ̇ee = −2ΩIm(ρef ) + Γlρdd − Γtρee,
ρ̇ef = −i
(




ρef − Γtρef ,
ρ̇ff = 2ΩIm(ρef ) − Γrρff − Γtρff .
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• Γt = 2πgp(Et/) |λp(Et/)|2
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v = (1, 1, 0, 0, 1)T . 2
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= (A + K) y
N
+ B y


















−Γl 0 0 0 0
0 0 iΩ −iΩ 0
0 iΩ −iδ − Γr/2 0 −iΩ
0 −iΩ 0 iδ − Γr/2 iΩ






0 0 0 0 Γr
Γl 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
⎞
⎟⎟⎟⎟⎠ , K =
⎛
⎜⎜⎜⎜⎝
0 0 0 0 0
0 0 0 0 0
0 0 −iν 0 0
0 0 0 iν 0
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M(z) = zv · C + C
2
(I −C)3 (zI − A)
−1 x0(0). +,5.
  C = (zI −A)−1 B  	 δ 		
 	 A '	 6 +1-.7 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  s(x | y, z) = u(x, y, z)/v(x, y, z)   	

u(x, y, z) = 4 y
(
16 x8 + 8 x6
(






57 y4 + 16
(
4 + z2
)2 − 8 y2 (46 + 11 z2))
+2 y4
(










19 y4 − 4 y2
(
























33 y4 + 16
(
4 + z2
)2 − 8 y2(
32 + 7 z2
))
+ 2 x2 y2
(
5 y4 + y2
(
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, −∞  Ā  ∞, '(0*
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• δ = El−Er
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 âr = |00〉 〈01|
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• Γ−l = 2πgl(Ω) |λl(Ω)|
2 fhl (Ω) 
• Γ−r = 2πgr(Ω) |λr(Ω)|2 fhr (Ω) 
• Δ−l =  
∫ gl(ωl)|λl(ωl)|2fhl (ωl)
Ω−ωl dωl 
































+ iΔ+l + iΔ
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− iΔ−l − iΔ−r , !
• Γ+l = 2πgl(Ω) |λl(Ω)|
2 f el (Ω) 
• Γ+r = 2πgr(Ω) |λr(Ω)|2 f er (Ω) 
• Δ+l =  
∫ gl(ωl)|λl(ωl)|2fel (ωl)
Ω−ωl dωl 
• Δ+r =  
∫ gr(ωr)|λr(ωr)|2fer (ωr)
Ω−ωr dωr





























• Γ± = Γ±l + Γ±r  
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• Γ+i = 2πgi(Ωi) |λi(Ωi)|2 f ei (Ωi) 
• Γ−i = 2πgi(Ωi) |λi(Ωi)|2 fhi (Ωi) 
• Δ+i =  
∫ gi(ωi)|λi(ωi)|2fei (ωi)
Ωi−ωi dωi 
• Δ−i =  
∫ gi(ωi)|λi(ωi)|2fhi (ωi)
Ωi−ωi dωi 
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ẋN (t) = A xN (t) +B xN−1(t).  7"
'#  
%%
	8 *	  
  #   #	
	 	   v #	 
PN(t) = v xN (t).  9"
2 #	
  $	 (	
 	  +
	
	 '# #  * 
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x+ x2 − (n + 1)2xn+1 + (2n2 + 2n− 1)xn+2 − n2xn+3
(1 − x)3 .
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L(Ṗ (N, t | N ′ , t′)) = zv CN−N
′ 1























− < I(z) >< I(t′) >,
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=n(1 + x+ x2 + ....+ xp) + (x+ 2x2 + ....+ pxp)
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+ Γ−r â
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†
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